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(54) PRICE RISK EVALUATION SYSTEM FOR FINANCIAL COMMODITIES OR ITS 
DERIVATIVES, AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system which 
can correctly evaluate the price distribution or risk 
distribution of financial commodities or derivatives by 
introducing a probability density function which has 
higher precision than a normal distribution. 
SOLUTION: This evaluation system is equipped with an 
initial value input means 3 which inputs initial values of 
price, price variation rate, and price varying direction, an 
evaluation condition input means 4, a Boltzmann model 
analyzing means 5 which inputs the initial values of price, 
price variation rate, and price varying direction of a 
financial commodity, etc., from the initial value input 
means 3, inputs the evaluation condition from the 
evaluation condition input means 4, and performs a price 
variation simulation by a Boltzmann model by a Monte 
Carlo method to find the risk distribution, a speed 
distribution and direction distribution input means 8 
which inputs the probability distributions of price 
variation rates and price variation directions of financial 
articles to be evaluated to the analyzing means 5, a random number generating means 9, and an 
output means 6. 
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!¥{ffi*tti T? 5 ^UfSj & h £ v ^ itt <Dffi±ffi d p d , 

SfjfE^fEA*^^^^f?ffi^^lt^o c pfo^^'^^ 10 

t t-oO^fitSrA^U iuEf¥ffi^#A;^ 
S^ffffi^M+^A^U f¥ffi##W&]|£iSp p pfe5lM3: 

® H ?S 9 iS L T^iKSD a p fc 5 V Mi-t <Dflfc£igj & Offi 

IftJER^lRKDJI^tSrBSE^y ^ 20 
yu#^«KA*i-5iS«5** • #rRJ$MfiA*^»i:. 

[1**4 2] StrE«»l)!tfA*#Stt, &S4Kp 0 pfc6VM3; 

v^T^vtfw^at-A* u 

SHiBl7 r — ^SrA^/L, ifJE&Iii§3p p pfo5 v^te J t<Dffi± 

m&<offi&. mte&mm, mfe&mxfa, mm*&%tt 
^sica^-t -5 r t ?r^m^ -tzm&m 1 icE«OHfe» 

tt8E«r>S » i/ 3 ^O-^^y v^B^^lS: 40 
fti-5fc«)<Dfll«SrA*i"5^WrBa ■ «*«eA** 

ffiE^wfffia ■ «*asA*#att. &i&igB p pfc£vM;£ 

6VM3^cO^£®p p ptDffi&y ^^Ifffiv^^x^o 
[W*S4 1 *9EiI«5M& • W\ &H 50 
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?s<r-*ti*L>. E^^O^ilffip c pfc5V^^1^0^^Kp p piC: 

IS®co^a^p p pfo5VMi^o^^iSo D a (7>ffi^y ^^ffffi 
[f**I5] WEifiK^ffi • *ft»*A**att, £§4 

^p o pfo5v^^^^Sp p picl8-r^^f^^^&^L^4kllx- 
*^<— m^^a^p p □fc^v^^i• : eco^^s□ p □^c 

H^S^W^-^fclMtU ffiEH^-^^bfiB**- 

*^i^ffip p pfc6v^(^^o^^p p p0^ffi^y limbs' 

[111**6] WEM^* • *ft#*A*^«li* &lt 
^p p Dfo5VMi^^p p pl-r^t-5tf^^^b7t^||y : '- 
^-<-;*;0><b, 3f^0^ia^p p pfo^v>(i^:(^^^p p p(c 

<h t ■*-*!*#* i E« <o4tnm& *> £ t mi* 

[f»*B7] ■ *fp)'»#A*^a36S, fuE 

^p p pfo5v^^i^^p p p{cgi-r5^f^sr^&^b^^ u >ll7 =r - 

^-i— m^^0^iaSp p pfo5V^^i^:0^ffip p □^ 
Hi-SSia-r-^SrA^L, SuE^iilSp'pfo^ v^(i■?:co 
^®p p p^ffi^^Eb^^^^^^»^r^^^O^ 
BaSrSD*LT«l*»*Sr^fiS:U, fflrEffirE^^^^v* 
^/^W#ikJcA*-r5wi:"*r«»i:-*"SSI!**l ICE 
^^^^p p pfc5v^li^co^^p p □co^ffi^&y ^^WfflB^ 

^^>-^^/u^^l-A^i"5^S^ffifo5^li^fS] 

L. iWrE^y^^^HWW^S^A^-rsrtSrW 
«i:-r5ffll**l ICE«!^^^:S^^p 0 pfo^V^(i^^^S 

P p p coffin y ^^iffliix^^A. 

^^>*m^i-^it^W@S^^gt^P P P^^V^ii^CD^ 
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r t t -f SIB* 3 ! 1 f5«t^^S4Sa p D fc 5 v Mi* ^ 
[«*3Sl 2] fiSIEsK^^^^-^x^ttW^Sli. 

F^pfcSlMi*^^^^^ S/^fc^T***. 

fe^^iKSp p pfo5^Mi*co?r^Sn p D£Offi$&y *^hme 

[ff*jgl 3] Srj|5^^^>^^^?^f^ii, ifctt 20 

SrSfflU A»ffla B D"fc5VMi*OJR^ffiD 0 pOffi»««i* 
*<7?£fflfc£VMi— fBSrJBl^T, £B*fSp p pfo£VMi*0 . 
»^ffif D ^ft«^»'h*ffi»^fcSVMii*Pfl*tci3(iS 
ffi»fcSVMiy^^ffi^a*S:l¥fl6i"Sri:(wJ;9, # 

&&VMi*<^£fSpp<£>ffi*& y ^^SFffiV^^-^o 

iMi*<^£igp w p<£>«i& y ^^ffi^f^o 

^&Sii§Jp p p fc 5 v Mi* (OHR±fS p°p I-** 5 &n<0&M 
m& *> 5 v Mi* *>iJR£iffi& <£>iiS#* fc * v Mi^ft^ 

/HWf*gHcA*-TSw t«:4»«fc"t-5»**l die® 40 
oAiKffiiBfc5v^<i*OilR^SSia<OflB» y ^flMffiv'* 

6] SfffS^^-w^x^^r^ti, ^f^ 
<(ffit&#*fc 5 v Mi y * * tt$MS ?rf¥ffi-r 5:i Sr^tS 

-r £ if 1 1 ett^&iB ffi & *> * v ' f* * <o^£iS p°d offi 
&y ^i¥ffiv-*xA 0 
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fo^vMi*osr^ffiD n pOffi^y ^^ifffiv'^^^c 

I¥ffi^T-fo5^St^p p pfo5VMi*^^Fap a pOffi^. 

itjfe^ffi a*^«*> Wffi»*^&RfS<s> fc £ v Mi* 
<o^£fSp p p<^«&. tiEttaEtt** 

t fc— oOSDJBMISrA^U flll1E!¥tifift{*A^ 
g^^bffffi^fr^A^ U Wffi*t*^&»iSiFnfo3iMi 
*o^^ffip p pi-ov^x, ^yr^/^feia «9 tfOi^-v 

rt T*^ f9 5S U T p°p fe ^> V Mi * <D tfc&fe d°p (O flE 

I¥ffi^o^Bi^p p pfc^v^^i*^^Sp p p^^^ffi^&, ffift 

iuiE^^-^ ye^fff^aoofff a^j-r 5 tti 

[0 0 0 1] 

mwcomi-ztzwift^ *«w«i. tfeiaffip c pfc5v^li 
* ©r^Bfn offitt^* fo 5 v Mi y * ^ zmrni- z> 

fe5v^{i*^^^^p ^ □^ffi^&^ ; ft^ J ^y ^^lit^Sriffflfi 
L. ^blc, ^*fi?Wi-5Ci:^-ct7i^-o^giffip p a 

ffl UTft?«f-r5«t 5 ^cLfl^itK□ p □fc5V^li*co?R^ 

[0 0 0 2] 

[^foSi) ^liKp p □fo^v^liSil^ D D DOffi^&^S]co 
Hif-^^Wt, *co&^^trap c pfo5v^li^^^l^^p c p£D 

14— «lw4»X* t mttix v ^ 5 o 

[0 0 0 3] «e*<7?^ittX^'C(i, tfefflBcoXKSr*^ 
{ki-^^tC^^-^— (Wiener) «g4-ffl^5<E>3&S— ttft 

[0 0 0 4] iBSfi. «FBB«rt. »>-<^-igi§ 
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A z = eVaT 

[0005] £ i4«*Ea^**»6©«i^»tttfn?*> 
[0006] :oi?i^ 9 iliS-m. ^*ie^ 

[0 0 0 7] ^5feO^:B4raiPofc5VM4ilRiffiD D D wy 10 
<U = rSdr + So-JdtW 

[0 0 10] ±IE^aKHa»* 1 t> J t l «*«i: L ' r - *HBK 
dx~(r-o 1 /2)dt + a4dtW 
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[0 0 0 8] §*iiS<±, £ -< iSSI- 

[0 0 0 9] t?»i®fll-.fc 5«feffi£>flE1S£»)0>S¥ffi3S: 
14, 3; 1 (eft 5„ 
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iC4 05#ftli, «ffiStf**3-Cfc< , BE#©J:5<Crfi» 
[0011] 

giiga D nfc5vMi^<aeiii£igo n D£E>y xtwrnxm. *>s^ 
[0012] mis. tt#©£»Sifl«*<© y xtWffiX 

j£-Cfi, ±a?L7cr.*t<> &»iffii5i$?<E>*E&#*lj£-jEi£ 



40 
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[0 0 13] r©J:3fc*#fc«iME»tt. *rtf>3g£» 
Wfiv^iiv^, ggy ^icftL-cil^tiP&^it) 

[0 0 14] *3fiWasj»»UJ:5i:i-5BMIo 
—oil, E«»*J:9«lfiC©!«v^fl|*«*B8«c«r*A 

U ^StFSo^fcSVMi-to^SD^roffift^-^y 

[0 0 15] * ? IfffirfrS: 
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[0 0 16] **W^jfcLJ:5fc-*-Ste<OR 
[0 0 17] *fc. fl6*^»ffifD«oy^^ffflB*ft 

#T-ttfta»ofc 0 

[ooi8] -rt£t>%. A»i«ft««>ffi*ac» 

EatS-i:^*** 10 ^ * fc * £g&igp a p^<^R) 
[0 0 19] **Ws#ftti5i:t6t5- 

[0020] i£&<D&mm&$f(o}) x?mm3>& 

[0 0 2 1 ] **W* S »*LJ: 5 9 — 

ft&Bffip^ofcSVMi^^jR^fflD^oflBfty 
[0 0 2 2] afc^*«^>iMJ«r**U 

(c i 9 ±EH«K*»b*-etH* aIt6ftft»«p B n fc 5 v Mi 

[0 0 2 3] 

KD ^ pfc ; 5V^I4^^0^Sp t p^ffitSy ^^ffi^^A 
<o|0)Hfl[«rA*i-5«]»«A*^«4:, '>fc< * fcffME 
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fc3VMi^O^Fgp 0 p(COV^ ^yf^/^feci: 9 
«^0®HF^T^9igLT^iaHD p pfc5VM4^<7)Sr^ 

[0 0 2 4] ^fl*3S2^C^5^i4SD C Dfo^V^ii^cD 

fe. i¥ffi^o^Sifflp p pfc6v^(i^^^Sp p pOfffi*&, 

*A^ai*. we^*^-*^-**^ mi£<D&m 

^p D pfo^V^{4^<OM^ffip P P^-§ii"^*^-^ 

[0 0 2 5] 3 |£«S&Il^fifc5VM«:tf> 

#»«r*rU flfrE±«®« • tt**«A*#»«i. 

S□ a Dfc5v^l4^^p c pl-Bli■5tf#^^bfz^ll7 :f - 
^-y^fb, f?{ffi^^Btrao p pfo5v>li^^^^pa 

5 £l#r® SI I- A*"*" £ w t Sr 4$8£ t i" 6 i> V> X fc £ o 
[0 0 2 6] ^fi^4{c#^^Stffip p pfc5V^(4^(D 
40 i^cottfeli ^^ffi^rAlt 

lt^D 0 pfc5V^l4^©p a a^-gli-^tf«4r^Lfl^ll^ 

BFf^^0^1i®p 0 Dfc^v^{4■?:CO^^p 3 D 

[0 0 2 7] ^IS*«5iC^5&S4^D c p^^V>i4^^) 
50 ffi±ffi&<DffifeV x?Wm*s*TJ*lL 
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— *fi*h. ^£^£StiSp p fo5VM4*tD^£Kp p 

s. 

[0 0 2 8] *^ff**6^c:^a^:ia^p c afc^v^{i-?:^ 

kmi-ssis^— *&8tf*u stJE*«T— ^^fenaiB 

p d d fc 5 v (D ffi±m oa <Dffi& &W)jj ft 
[0 0 2 9] *^fi*«7l^5^il^SD p □fc^V^^i^:0 
EAiKPSfi fc 5 v Mi* o^£j&p p pCO«&^Ki^ft <omm 

[0 0 3 0] ^JSBI^S^ftSAiHiaiD^fcSVMi-to 

— ^cD^iaffip p pfc^VMi*(^^^FSp P D 

^Ki-siiax— *&a*u iuE&iaiSp o pfc£^t4* 

5. 

[0 0 3 1 ] *l^fi*3l9(r#5^14Sp p pfc5v^ii*^ 

[0 0 3 2] ;«§gfS#JS 1 0 fC#5^Ht^D p Dfo5VMi* 
*-rAK*5V % T, B&E#'^^^*^' l '«*r#&Mu # 

ff^/^-e>^TvK mJEBft®^^&j§iigp p p 
&£VMi*OM£iffip D n<a«*#*fc5VMi:7 Jy^^i: 
^^i-5^^7^;yl.^^v^^y^^ffiv^T^i^^p p Dfe5 
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v^^4*o^Sp p pOffife^fo^v^i4l; 

[0 0 3 3] *^IS*JI1 1 (^££S4i§p P pfc$VM4* 

aKp p pfc^^l4*o^ffip p p^a^SB3^ci*{4B#^ 
75^^i LTfflv^T^lt^p p pfo^v^^4*^?^^Kp p p 

10 5t^k?)o 

[0 0 3 4] *HW3K3Sl 2 [z^£^i*iSp p pfc£VM4* 
CD^4Sp P p^ffifty y^HMffiS^^-M** it^^i^v- 
^T^fcSo^T, fiHE^OU^ ^ V'^^^WW #Si4 . & 

iiffi D p pfc6i/M4*co^^p p n 07^ * ^*S:ffl^T#«> 
[0 0 3 5] *JB»#Jgl 3U:«5&»iffippfc5VM4-t 

co^^o p ot^{ffi*&y ^^wflB^^-^^d, b^kov' 

SSrSJBU ^ii^□ p pfo^v^^i*co^Sp p p^ffite^i!I 
<^tffc£iSp p pOttS^^^^ 

[ 0 0 3 6] *IB!**3S1 4tC«5^aSp P pfc5VM4* 

[0 0 3 7] 1 5 t^^^jarap p pfc5^i4* 

^^^^p p p Offi=fS y ^SMBv^^-MS, <o~> 

aFSp p pfo^v^^4*o^rap p p^itS^fc6^M4*•ft^ 
40 *£r*t5£-r<5 £ #1-* ^iaraD p pfc5V>{4*^^^Si5pPB^ 

KAMI'S 3 t &&WLt~tz> fco-cfc5o 

[0 0 3 8] *:^fg*JSl 6tc^5^iKSp a pfo^^i4* 
o^£igp p p<^ffit&y ^^■Sflfiv'^xAtt. fi*:«lcoi/ 

fz^ic, ^O^S^ilfflLT*0^ilt^p 0 p^^rap p p 

50 [0 0 3 9] *ffm*q{i 7Jc«s&iHSSD a DfcSVMi-t 
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[0 0 4 0] ^IgfM^Il 8(Cffi5^HffiiSi&2>VMi-t 

* ?5 ^ f ¥ AS *tft <z> & Jft Si S *> £ v ' < * * ^ ^ ^ C ° D ^ 
oO«D)JHt«:A*U lftKffffi*ftA*#&a»&WfflB* 

S L T &IR iffi fc 5 ^ (4 * ^ ^£ IS d p u fe 5 V > 

##r#aiwA*i-5ii«»* • *rRj»*A*#Ski. 

10 0 4 1] 

[0 0 4 2] IH 1 l-*^0^tcJ:^#:14Sp p D^^ffi^&!J * 

[0043] ^iittjBiio&BtffiiD^eofiBtt y 7s $ mm 

^fAilt TK-b^^-y tAA?S2 «&• 
* £ft#ft^3B»<6A##S 3 t . ifffi^ff Ats 

£ , ^BtE8( • W^SSA^Il 7 t . mSLOrti • #1*0 40 
»$AA#S8^ a^4?S9h VaRlfiffi^g 

[0 0 4 4] 5 (2£ bi-. #J 

if^ti 2t, UMiRtfai 3 -y-v:/y^ 

-^a^gi sir, «W5«iHil#ai 6k* -Kff 
»7«3E¥ftl 7fc, 4WT*7fl«¥ai 8i, fit* 

[0 0 4 5] Hi tp<D-£Mt&&. *SM1^'>^7- 

A|:t^h5^ffl^lti^o ^Hx-^^-^i 1 50 
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t V a Rlfffi^gl 0 ^*y^r^^ei^^tS^^ 
[0 0 4 6] fc*3, -A«M*"CH*ix*:i£BI4, ^Sft 

[0 0 4 7] #- b:7* — y 3!-A**a2tt. h7 

[0 0 4 8] iStt<&*E»Hrt:; S/B-J-^RKSrflHS 

- M7*-y ^-a**S2(4. m^^^-^^^-y^" 

SrA*+5wi:lcJ:9. ^^i"^^- b 7 y 

[0 0 4 9] £?£L<I4. tK— h^^-y tA*¥S2 
(4, b — y tOr-^fcSVMif-^ 

[0 0 5 0] tK— b^^--y ^"A*^S2(4, t«K^ 

[0 0 5 1 ] SJJJBffiA^S 3 (4, WffiSst«OA»ffia B D 
fc^vM4^FSp p p^ffi^^^(4ffi*&^K)*^^^ffi*&^ 

[0 0 5 2] ffffi»*o&iHiffiiPB^»*ffip B p^>fl5» ' 3E 

p ^ ^fc5V^iiil^l^rap 0 p^A^ ts ^^affip 0 nfo^)^(^ 

b> ^i^^iarap c pfc'5v^il^^ffip ^ Dcoffi^&, jffif&xn 

[0 0 5 3] - £0«]^MA^^S3(4, ^ffiiSp^Ofli 
^y *^Wfl6->;*7-* l «CjK^<ofllric5*"^*>So 
[0 0 5 4] Sffli*ttA*fa4li, TfC/w^^v^ex/^ 
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tfOuy-^ >^7VUfl¥#r#a 5 KH:£1-5 r. t frX'Z ho 
[0 0 5 5] ***«*r*rff;t5«fc 5K-i-5i:^3#Sfe 

[0 0 5 6] 7$;UW>*7slJ&VT^%t 5 (4, ^BMSfi 

[0 0 5 7] sS/uy-^^^^HWW^aSi^H IflJWffiA 
;^a 3 ^ tb&tott&<o&M&& *> * v OJR^SSdd 

ffitt^K*. ffift£»*ft^3a#ffiS:A*U 
f¥flBAf*A*¥a4^bSflS*« 1 S:A*L, SMB«*£> 

a vSrffpflfift^ffiHrt'CttOiSL, ^rO&ItiSp p p&>£ 

[0 0 5 8] ^e>"^;*7A'n&{4. saOl^-v'^gS^Jft 20 
mm Sr.* ft 5 *ffi»#r ffiT fo 5 „ 

[0059] tfOwy-*- >^yv^¥#r^a 5 o#]jH{fc:^a 

1 2 14, t¥ffi£BH*6i"5t-&fc9. l¥«*t-^O^Stffip p D 
i-s#a-cfc5o 

[0 0 6 0] ^ ^^fvufiWr^a 5 CD3ZJJt8ffiK3£ 

[0061] ^ /H»ff?a 5 y ^ y ^ 30 

^*i£&£-r£^a-c£>6 0 **K-ef4, >^ 
^a i 4 (4, ±m mm * **isgA**a i <dxji \z j: 

[0 0 6 2] ^U^^^^W^a5£0ffi*&^Klv' 

* a yfSl 514. ^>r^^pS(:ioTl 

[0 0 6 3] a U-i/g^Sl 5 14, # 

[0 0 6 4] ffl&^Kr>^ ^ u— is 3 y^gi 5(4, 
fy {Zs a****a9* s **UfcSL*SrA*-*-?», 50 
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[0 0 6 5] sJOuy ^^-fvHfftfr^a 5 (Oi^Sgl 

JMBSSrlia-j-S^a-CfcS. 

[0 0 6 6] #/wy-e>^E-ryU»«T^a 5 <7)— T 
TOt^ai 7(4. -WrttmT ^tzfr&fr&nWr-tZ>^ 

a-e*4o 

[0 0 6 7] r-f^frj £(4, i¥fflBM«rB*P B ia> 

-Cfc^o -««*T*J3£#a l 7(4, »ffiW-*$;tx"C^ 

(O0km-t, f?fi^A^t4^^A*$tl^o 
[0 0 6 8] — f^TT^T LTV^lMfi-frd. -^ffSI 

[0 0 6 9] stf A^^^-^HBflr^a 5 O^WIfcT 

we^ai 8(4. wffi*#A*#a4icio-cK3esix 

/^^tTE^i^J^b^^^^^J^^^a-Cfo^o 

[0070] ^^mm^mmmxti^ 3 tc ± o -t ^ 

KtT*T*JS*a 1 SKA^SixSo 

[0071] sK/i^y-^^^-x/^w^f^as^nispffiftii 

9(4, ^BffcoW^S-Sr^jKJL. WflE»*4> 
&Sifgi p p p *> 5 v M4^£i&p p p<7MffiteS»^^S 
U fc5v>(4. ^a!"t"5 J: p [:^>7-7^f/Hii^ 
{ffi^^itv-^ ^ u— v^a >S:fi ; 5*aS:«SS 3 firi"S»'& 

3E»o«*?BffiSrlB*1-2)#at > fc5o 
[0 0 7 2] y^7/Hlf*f*a 5 Ortft 

[0 0 7 3] ffi^g6lt *v'^r-A^«i3att*SrtU 

*ts¥at?fc5 0 i±i^^a6(4*'>^^^ 

[0 0 7 4] tt*3, ffi^a6l4, f&m&$k$:ttbfr<D 

(4. t^Ttii^g6I^Sh5o 
[0 0 7 5] *fc. ffi^l^a6(4 N ttWrf^fAW 

«f#as(o«i3S^«fi»*, fl»ix.(f, *>5i*tTt-±5flfi 

t5:t«#S. «aWJCJ4«*(0tU**a«: 
[0 0 7 6] ^®r®a • 5t^i§^A^J^a 7 (4, ±|E# 



(9) 



15 



[0 0 7 7] ©^Wrffitt • **ilS*;fc#Il: 7 14, & 

[0 0 7 8] *Vu^^>-*^l-*5tt5^:»r®« 
[0 0 7 9] ±WrB« • WfiS^A^a 7 14. 

[0080] m.&^ • 8 is. metis 

51::, flsft^ib^foSvMiffitS^ib^r^w^^'fffi^ 

[0 0 8 1 ] • J6rfo$M& Aa^a 8 14. ife*^ 

_^^t_^ 1 i *»e,l¥fl6»jfe«>^»ffiSi«?«o^a-7 !f — ^ 20 
^(DK»^-*^bffi&^ii)^fc5^l4fl5*& 

5. 

[0 0 8 2] 3i«»#-*lPl«-*A*#a8l4. 
^fctiflMMMso^**^*^ KB8**s.fct«:«>>ft 

KMKfrfcftU *>SVS4, U*^*lPt5W 

flllSfe LTfflfi*SSE*i*fc 5 v>l4fiE*&3E»J#l6]0>#*P 

L, fo5VM4, fifi:|&3Ett*fe5VM4ffift£ft#l6]a>#*lJ 

[0 0 8 3] a**£*a 9 <4, «riEJi«A'y ^ 

14£ ?>l3^£E-r?>= 
[0 0 8 4] St«*M6 • 8 £ SLI£$g£ 

9 14, jpyw^^-^^^H- £ 5»«f Srfr ?10 

[0 0 8 5] V a RWffi^B 1 0 (4, jjffSro&Biigfofo 

;5vM4^£iSp o p<a«te#*iri>?> y * *afc5^i4 y * * 

[0 0 8 6] ^SSSp D Dfc5VM4^fi5D o p(0fli 

5v*«y v 50 
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aR3lill 0(4, K^FroVa RSfflfi.SIBSr^rro** 
[0 0 8 7] 0*9, ^^B^ro^/W^-^^-T^/HcJ; 

vaRMStio!i>e)i»»*. y ^ffi^-^fK *m 

[0 0 8 8] V a RlfffiSIB 1 0 l4ftm<DgEffeo?g®=ar 
<£fflT*# 5 V a Rf¥ffig« 1 0 I4*?8W(0^ 

[0 0 8 9] rfeHtr — 1 1 14 . &»i8ii&fc5<^ 

[0090] rcDiwS-c r^— j 
14, *rtfcflc3R«fc*Ji£i'ufc9 f — * i:, 

[ 0 0 9 1 ] iif-?^<-^ 1 1 14, #$g^£*tf-f 
5fcftlwl4&^©g5itT*fc?>a s , mi4gE#<75^^>-r 

1 1 rfSgE^^fl-SBW-r — 5 ^-0-1-14, 

j- ^ / £ ^_^_*:§ : ^j£^s^*-r.M4#5glEI-'^£ 

[0 0 9 2] W±as#3SSB<P— Utte^ffi^fcfc&fifcffioa 
is, ±fEffil£^I£c0 9^-*&S£ff 7^14, »* 

[0093] jfci^, *^^^iiffiD 0 p^w y * ##r<o 
*bli^A-T -5 >*7 ! ^i!> i &MM£>&<vlSa&£ 

[0 0 9 4] *^^I4, ^/V-y-^V^m^W^^^— ^ 
[0 0 9 5] *«JK» ^St^p B p^iK5il^fffi>af4fflift^ 



UO) 4#P!2 001-67409 

17 18 

lo o 9 6] «ftt-7 : ©E*ft<eait»«:lttW-*"5*aa; *flrhty&. 
*s. tCtt-T-KJjafeaK^y^^a^fcS. dOi'S^i'* [0 0 9 7] 

d4(T,v,Q;t) 

= a-V4>(r,v,Q;tJ + Z/r,vM>(r,v r O;t) 

vdt 



- fdv'dQ'X t (r,v , ,Q'-^v r Q)4>(ry,Q';t) - S (r,v t Q;t), 



3£ 5 



[0 0 9 8] E«W»rBa«H\ JJFHfcttftdlM&H:, 1/c 
[0 0 9 9] £Riai«****J:H£J: 5 *tt£»«S 



30 



[0,10 0] ftJtHWft^Jfe-Cffi*©*/!'^^^** 

[0101] 
[»5] 



(11) !&ffl 2001-67409 

19 20 

3 &7C©^ HUT?**. ^@S©tt^T-^7C, l^R, rt8M»tt-?«©*V>Bl» 

ie©5£ 6 o«t 5 icacfc sns. 

d+(x,vn;t) d<Mx,v,n;t) 

= p — + E t (v)4>(x,v,ii;t) 

vdt dx 

- Jd v'dn 'Z,(v',n '-~v,n»to V rt i ';t) . 

3t 6 

vdt ax 7 



5t 8 

[0 102] 75 y tp^Sm^m^b-o 40 nSr75y^^*STlftW-r*lcH:, WfgSL&§| # 

yf*^Bi/*»i/->sytt, «»d»oSftynS:»«(S [0 10 3] 



(12) ^B8 2001-67409 

21 22 

dP(x,v )t i;t) dp(x,v lt i;t) 

= v A i pfatJM/^ 

dt dx 

- fdv'dn'2:jv',n'-»v, l ji)v'p(x,v',n';t). 

St 9 



BP{x,t) v , B 2 P(x;t) 

at " ax 2 



^ 10 



[0104] [$Sc71 



(13) KpH 2001-67409 

23 24 

£>=« 2 //A, 



3C 11 
sc 12 

a 2 =2u 2 /\ 

SC 13 

5£.i2 £ 13 +tt«*t^»rifi»*«3S7T--f U'7->f t«¥ffiT**c:i&wT. 

ASW/i#7T-Y 'Jf-fo'ft 0.1 ©[tyyear]©tt£JSS. fcLtifi&rt* 1 flt-* 
SMEShtltf, «55iSflEXt«, 365©[Vyear]Kfr5. u te, 0.0117[l/day](Cin 
«, 1 B*fcD©^©^*©¥i£fcK«*U^)£»ffi3n5. 

= 2x0. Oil 7[l/dayJ x365[days/year]/0. l[l/year] 
- 85.4. 

SC 14 

^ ^f/uo^mmm t ©*MBitt:«**5 r. £ a*-e* a ro* [tt 8 ] 

[0106] &»I*fc*^T*tt*0^*»*M*Bi* +tt*«E«w«#2&*iB:«afli 
y^v*^«riiffl-*-5fc«>lw«:. -S«^E«^^ [0 10 7] ffSftl*. ^ftif^ir-^ *> 



(14) 



25 



[0 10 8] rtt^Olfffi&^LT. *ffiB*in£fc9 0> 
[0 10 9] Sfc, ^py-^^^e^H^isv^Tfi*^^ 

[0 1 10] St, tf/W l-fcto 

[0 111] St, &)BffliBi^<^ffi»3Cl!i*Tp](-flB»* s 
if iQ-T 6 flfc* k Wi'PIr £ flfc*<E> ftl ictsll KK£ * s fc 5 

[0 1 1 2] St, A»Wp B D«<Offi*^*3&s«Bft««rq s 

[0 113] St, TiOvy^v^yvuici^f^ */U!y 30 
[0 1 14] AiHBiia^^fliftx (CB8«*< 

[0 115] rntcj: 9. ttJKttsS^T 1 ^ y T^aMBMS 40 
/RttOfc5^^0ll^4HI*^fcSOiw 

[0 116] St, /tf^:y^>^x/MC<fctU4, sR/U'-V 
y^^(w«#L*V^*faH, *>5VM4, «#i-S*JK 



2001-67409 
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[0 117] If^ot, &3fci4**77V ]) -r >r^Sffi» 

icifttf, *yuy^v*-eS:«ri«»BaHfcSv^i4*«?l5 
Po7Ht-iSffl-t5wt^J:9s #7 7>f !)7>f*i»»* 

[0 118] **W(cJ:ixtf, &§4fS □'pStte^: 

O^£igp 0 pcoa^£flll^ 

*4:<0« «r»Ai-5wi:-C, f+JI3b*ft 

[0 119] 75y^^Oft^:S:*AtS:i:l-J: 1 !), 

«36*fcH«l-, ^liSp C3 a 4^t4-?:^^ffiD o pC0^^ ^ 

[0120] St, 777^0|^?AU 

[0121] -t-tttot. &wm&tti±*<offi&iSi&v> 
y->y>y ^^^[dflB»K»OfP*36Sfiw St, 

^ * d jfetc <fc 6 siOu^ :^^/wft¥Wtf>#1ft(£iKS:«4 

[0 12 2] St, 77y^^^tt*Sr*AU fi»¥# 
^ y ^ ^*SSC3&* <b &SfciS fi * t (4*^ <08R*ffi & ?>{ffi*& 

(01:^*0(4 5 w 4: Ji: J: 9. ^ei^ayunffiK: J: 5*Ou 

[0 12 3] Sfc. TS/i^y-^v^e-r^tciixtf* S^c^ 
^gtffip° D St{4^^^rap p p^^S^^#lS^^^^ 

[0124] rnt^ j: o , *»oA»ffiftSr«a*-&fc* 

[t % ^O^a^D 0 oSt(4^^^ffip H Dl|cote^S:^lS 

[0 12 5] *fc, £»I^<Z>#IFT>ra:, AlWSa* 5 *! 
^O^iggi-^^t4^^^Bp p n^^i©^t-^^ i: 

>'^T f >'^td^v^T. ^ili^SD c po{ffi^Sfo5v^{4y 



(15) ¥fffl 2001-67409 

27 28 

[0 12 6] *&W<Dtf*y-?>*7 ! *te. m I0 1281B2I:. ^mn^y^^f^m^ 

y**tt#* [0 12 9] @2l^t£jl: > #^^f/« 

y^ftl 5 £ft*tt£*Ul#£tl 6fIi5#iStKD P p^ro [0 13 0] &SAI4, jff/uy-^^a^SrtOJWfcijS 

[0 12 7] #±a«, ^Slffip H D^»U _**$Mf©fc*fc [0 13 1] 

[0 13 2] t^y^^feSrS^tSi!!! >&<oXftt>ixZ>. 

ST-foSc i BfciB©flii*SEtta J *>*fc<K [oi3 4] MDit ^yr*/^si:iot*M 

&mmmzfcttz-v-->7v ^irt-nm^^^rtm [0135] 

[0 13 3] ro«LSCIi, tVT'y V^a=«l 4 let* 

@* £ w -jJ* +1 rfwexp[-v/r] © vcxp[-v/r] «®^»rM^C0itgIl<D^ 

-toSLft***T***ilfc'r v , „ **** n £ tc «k D , ffite^S&£1gigbTV>£ 

[0 13 6] ±C«yaEtt, *****Hi*«l 6(Ci *MSrW£U £KfTtfl*TLT^*VMi*fcl4, 



[0 13 7] &SFI4, -Kffi^TLfc^§!i'Srfl£ 

Ltl , 5t jfiiFli, -WfT*T*J:e*» 1 7K£-oT [0 13 9] 1 14, 

(;1]g5 ^. [o i 4 o] ±teia2i4, i e ic i m<omm^Wi^± c 

[0 13 8] Htt, ^tWT^*TL"CV^**»5 50 5i LTt^y V^tfiofctf. HI 3 (C — — * ~~ 



(16) 
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30 



[0141] EB3li. MC * , E ' £WH±B 2tmC 



* 10 14 2] 
IHfe l i] 



* 



13 0ffllC Ttt, ffittSftjfifftJSUT-U-^^U^^OI^Mfi^aftJfeUT 
*Ott«"Tftt. ISftKB^U y H©»S&ttjE*tt^5a.V'— S/g >£*t? fete 

^ -ina-««)/ 



/<2,(v,)v,) 




[0145] 13 4 £13 51*, 12 2 i (3 3 ic*inZ:inttl& 



[0 14 6] ^^ejtD^/wy^v^yvMc.fcSffil&^E!) 

mi 3] 



(17) Hri2 0 0 1 -6 7 4 0 9 

31 32 

1- Tdsi+i.iw.v,.,. «,.,) =-ln(l— l3i+i)/A 

2. M(|3i + 2.x H .v M .M i . 1 )=l (^3i+2>=0.5 73:e(i) ( -1 <S3i+ 2 <0.5 <b WD 

3. «,.,= l/«c6tf. Vd3i+3.x 1 . l .v i . 1 . u,.,)=vO + (r - a z /2) 
*i H = -lft€>fc£ V(53 i+ 3,x H .v M .//,.,)=vO - (r - a 2 12) 

#11:1=0.05, a 2 =0.11 T T=0.25 ¥ 

03C7D-ft- Ml^Tx CD$5LffiA m £: BJ4, Sx^.laiiL. -3a<x<3o* 
60^bfeEF B 1T, ^tOE^e m <i:D in «, C m =0.25[¥]» D m =C ro +1^65[^] 

#y 2 : a 2 =0.1 "Zf. r=0.05 <h 1=0 

t<DE.fflC m fD m fc*b t =1 [B]T0A^ 365[0]OD365ErigTfe^>.fP{iffiaa)i 

{123 KU7 h#fcv*»#©Jai**2 4©H*«:Wflfi [0 14 8] #/uy^>*r/HSrasS.-*-afci!>Kf±, iS 

[0147] ±f£v-5 a v-fs ^OiiiflC»**^»* 30 [0149] ftl:, a«£*<DfMi« 



[0 15 0] ^©^#tf*r#*S*:*!>fcH:. H8fc v, » ;t) Ox.m ,t©«#-CS;i5T?*£lx5. 

^-f h^i£.g-Cfo5o WHS, 3egp(x, 50 l»15] 



( 18 ) «f|S§2 001-67409 

33 34 

^ h;U«, ^ v,U;t)(D x, v.t<Dmft"Z3. 15 T^nS. 
S(v)=Jdtdndx p(x, v,\i;t) 

5C 15 

2 8 iiE^ttistewiijji]^ 9 ^n-^n* <tDTf^-r#. ^n^n 

S.fv; - jtltdx p(x,v,-l;t), 

^16 



S+(v) = Jdtdx p(x,v,l;t), 

5t 17 

yd7 7.^7x;U^^AS^tUfe->y : E-1' FHIfc (^18) 

/<v;<* 

gexpfyv] + £ - g 

St 18 



10 1 5 1] 2OW7^^(il«f4 3 0i:g« 40 

[0 1 5 2] h/KOA*ta«*fftt«:W' < 5- 



[0 1 5 3] 

[&i6] 



(19) 1#P!2 001-67409 

35 36 



2(v',ii , -*v,n) <* 3(v'->v)p(n'->n). 



St^^^A-Ct^o 13 9*^0-1 -^y^** 
f{vj oc v expf-v/TJ. 



[0 15 4] BI9*»f>I2l Hi. *g»#*£r^"&LTV> 
[3£l 7] 



St 20 

£»<2fay _ = -w^ 1 + Constant 

0 1 2 IdHffi- 1 £^-r. 4DSOjS6fttt v fift T CftST*. B12 tt, m#»r® 
*£<Dj&gJStf>*£l*5£, 5S21 WAS. g!13{C^v' iMTCiliS^t. 



SCv'—'V) ec v exp[-v/(3.5533v' 2 +0. 



[0 15 5] *Bgg"ei*. #|pjlili:-ltf>^&Si?>. l 



'+0.0044)]. 

SC 21 

5. 
[*1 8] 



37 



( p(l-l;t) 
p(-l-l;t) 
P(l-*-l;t) 
p(-l-*-l,-t). 



(20) 
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St 22 



m^±^m^^mmpa^j;t)tm^^^Lmf^^p(-i-*'i;t/D 5 b 

p(l—l;t)*. ^0o^LTViAj:ViD3 7 \t, fl6&0>TP£fr t>T&^<Dm%.p(- 
l—.l&.ttMtlir;?. ±1^*1 3 8 i*VWft» 3 9 fit, -tfiSOWflHIWlf 
to©Jt*tt» 5*23 £3C24 W*..6tl*. 



p(l--l;t)=l-p(l-l,t) 



p (-1—1/0= 1 - P(-l-*-l;t). 



St 23 



j£ 24 



* da^tJo-SLfcE^S 3 6) i«teri s TP*Lo-3tf 
[0156] 114 fc*i^H«r-**#Wrffi*«>*S 
[0 15 7] j^lw. #3g9^&»iSo D Dfc5VM4^<£>ilil£. 

[0 1 5 8] Hi 5IC, i¥flBLfcj£g#*i::£l»l#*%' 40 
HH4 oii^y^^^K^^flfiife*"^* ^"^M 

[0159] Hi 6 I3@ 1 5 Ofc^H-efo^c ^ 9 ^-S 
13V7>#lG (i^5 0) tt, 



(S^ V-7") 4 3 SrKBfT-^i-o 

[0160] M9o-£LTV>#V^D4 4 tA4 511, # 

1% irolftrov/-? * l — ->s ytt^:i 

[0 16 1] rtH-*fLT. SejfcOffitfc^/WH 1 6 
t^o+4 7)li, ro£ 5te^$t&v ? -r>'? 0 £Pi : ^.-c-t 

[0162] 200 P '&(Dlfam<DttW<0 / jtf5<r> -> iaU- 

14, ft^ttM Ky 7 >• #WSIftfiJ*-*) tt** 

Ltv^j:^. ft&offifgc^-fvUi, Hi 7<oliJ)«« 
4 8 (JWAMta* 0 -C«»«***0. 29) T-^-To ^ 

*LfcH*4 9)i45. r*Ui. ttfrlcflWiifi^fc 

Ky 7 btfJffijESrLTt: 

[*19] 

■> : E7 f JK0#5±2.5oOieHS:a-3Tt» 



(21) 
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[0 16 31 ^/l^^^^-TVWDi&Sli, ^m<D^^X' 

So 

[0 16 4] iSSv (AftXIti*) bA8.ii (ffi 

ic3i«vt^s^ *se*^iiu-c. *&e*&$Lk&& 



40 



* [0 16 5] Lj^L, ^i£:9-gt 
LttV>§8»S:*Ai-5w t {-i OiSSv otlM 

[0 16 6] *K» ^WHJHfco^TI&fl-r'S. 
IS20) 



* 10 



T(4, #5-7^ !)t^ ^•7-f;i'f©S£'r'*7T-f U x 
[0 16 7] -ifr/vy?^^ >\>-Q\%, #*S)KfHI®'?S>5> 
[0 16 8] ffi*^*©«<t^J:or**S»**s 



20 [0 16 9] tf/i-'.y-vv^-Tvi'-cii, jsfcw^je^^y 

1*2 11 



= yU- 



■ + Z c (4>fc v,n;t), v)<t>fa v,\x;t) 



vdt 



dx 



f dv'dyi *X.to(x, v,n;t), v'.n'—v^Cx, v> ';t) . 



^ 25 



[0 17 0] r<75ftW!4. "f'tt^-oa^-lwliJW^Rfl'© 

[oi7i] ftiw, ««*«rt©ffi*o^©Wi5ito 



★200 p ©r s i©ttfro i ^faiwiai-sst^SBSSrff «ta 
cfcttt?**v% firak*fe, ri-ei4«*as»©*«* s 

^ tti r- §• v > a » t? fc 2> o 

[ 0 1 7 2 1 
[ft2 2] 



fc> €>?\ ffittfWiil iT777 >7 7.<l>(x r v, ( i;t)tA?$.$LZ>. 7 7 V t> 7><p(x,v,fi;tJ\Z. 
ftJBEOWfH t &SST5Ct*«T?t5©T. 199 B £ 200 aojHOffift©— I^PA 



xt 26 



(22) 
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42 



[0 17 3] ***1H'7 P !J V^fclHfcT?**^ 

[0 17 4] »«*#3£*tt\ fflB©Bfcft©|*««rlT3 

[0 17 5] r©* 5 (t«ffiM©— jfel::*** 



[0 17 6] tf>^l¥ffil=.*3l-}-2)^aiS§«3«l±l4, *> 
*>, CjSSriiau<ev^«a«5*««r«>4:lw^C«:ifiiai- 
[$C2 3] 



[0 17 7] w ©/IHfllffiSwffi&Sr&iaffifp^WPffil- 

So 

[0 17 8] -ffcfofc. 5l*Wti«:l«li:i-S(SttBffllBI 



20 Sr. 5<0-Cfc5o- 

[0 17 9] &|;:^/i'V^>^^M;i*5t-}-5ISfi{¥$i^£; 

[0180] ^eii^-r^^y-^^^s^wia^^s 

5S27 
IS24] 



43 

d<pt(x,v fl x;t) 



vdt 

- fdv , dyL'Z,(v, V L-+v',v. , )tt(xy,\i';t) - St(x,v,fx;t). 

* 27 

<St(x, v,n,-t)<p(x, v,ti;t)> =/dvdfi dxdtSt (x, v,n;t)tp(x, v,fi;t) 

5 28 

^ 28 CO^K^T. 

zz\-c. mwrnm. st(x,v,^ ; tM^m^&^rz\t^Mm^m&<Dm^wm^z^ 
u m \z # o £ &m.X'& z> . 

[01811 AKiSiBi^rolHfcWBBHflia**)** *«BBas*)5*§-^l4. 

<£t, - fi t dt + o l Jdl% 1 

29 

HLT, tf/uy^v^fVufc*"?, fl6*iS«i:ra*t-a [&2 6] 



(23) 

d<f>t(x,v^) 
dx 



Sfrffl 2001-67409 
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(24) 4tW 2001-67409 

45 46 

aftfr, v,. „ a»,(x v„ Ml ;0 ^ ((V|M(jCpVi>Mi . f) 

v,df dr, 

- JVfv 1 , dp', 2,(v\ j*', -* v„^ 1 )0(Ar 1 ,v' 1 , ^, ;r) 
V 2 dt dx 2 



-fdv\ d(i\ 2, (V 2 , n\ -+ v , , n 2 )4>(x 2 , V, , (i' 2 ;/) 



it 30 



[0 18 3] ftli, ^PJro^yvV^f/HCJoltS * [$C2 7] 
<tf - o(S,f>if + b(S,tyfdt£ 

a 31 



dF - ( — +fl — + — ft — r) + ft — VAI 

k a/ as 2 as 2 ' as 



SC 32 



[0 184] LfctfoT. ^^•v^^U-CU, •fffift [0 18 5] jK^y-ey^A-K «t 6«tt»*ttlt*l=. 

©#**]E«#*ilw***>&-*\ tt*i::*at>sri*s-e rtIE»#WK:tt*e>*v^. H8lwtt5C«*I 

««»b#W^-rttftfc»*«***5 ::i 00B«, □5 4(41 2 00^. A55lil6O0S, 



(25) 



47 



[f&2 8] 

#-6 0?i^W / ^^v'^ ^ ^tzhwh 

<5v^to-efc*Ltf, jE^^^^/U^-W^^/KD^ 10 
* I eg t ft ;L S A: tt 7 7 /wcd^* £ & 9 A 
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